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© Video tape recorders. 

© A video tape recorder for recording and/or re- 
producing a stereo frequency-modulated audio sig- 
nal by a pair of carrier signals of an indispensable 
first carrier signal and an additional second carrier 
signal, comprises a circuit (18S) for demodulating 
the second carrier signal to provide a demodulated 



output, and a comparator (33) for comparing an 
amplitude of the demodulated output with a pre- 
determined value, wherein when the amplitude of the 
demodulated output is below the predetermined val- 
ue, it is determined that the second carrier signal 
exists. 
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VIDEO TAPE RECORDERS 



This invention relates to video tape recorders, 
and more particularly, but not exclusively, to 8-mm 
video tape recorders for recording and/or reproduc- 
ing a stereo frequency modulated (FM) audio sig- 
nal. 

In 8-mm video tape recorders (VTRs), originally 
a stereo audio signal was recorded and reproduced 
in a digital fashion, and an FM audio signal was 
recorded and reproduced in a monaural fashion. 
More recently, however, it is required to record and 
reproduce a FM audio signal in stereo mode. 

In an 8-mm VTR, an FM audio signal is made 
stereophonic as, for example, shown in Figure 1 
(formed of Figures 1A and 1B). More specifically, 
stereophonic left and right audio signals L, R, or 
main and sub audio signals M, S are supplied to 
input terminals 1L and 1R, respectively. The left or 
main audio signal L or M is supplied to the input 
terminal t L, and the right or sub audio signal R or 
S is supplied to the input terminal 1R. 

Signals from the input terminals 1 L and 1 R are 
supplied to terminals L and R of a matrix circuit 2. 
Thus, from the matrix circuit 2, signals (L + R)/2 
and (L - R)/2 are supplied to its respective termi- 
nals. The signal (L + R)/2 from the matrix circuit 2 
and the main audio signal M from the input termi- 
nal 1L are selected by a switch 3M, and the signal 
(L - R)/2 from the matrix circuit 2, and the sub 
audio signal S are selected by a switch 3S. The 
signals selected by the switch 3M are supplied to a 
frequency modulator 5M through a noise cancelling 
encoder 4M. and modulated on a first carrier signal 
of 1.5 MHz. Also, the signals selected by the 
switch 3S are supplied to a frequency modulator 
5S through a noise cancelling encoder 4S, and 
modulated on a second carrier signal of 1 J MHz. 
These modulated signals are supplied to a mixer 6. 

A composite video signal is supplied to an 
input terminal 7, and thence to a luminance/chroma 
signal (Y/C) separating circuit 8. The separated 
luminance signal and chroma signal are supplied to 
input terminals 9Y and 9C, respectively. The lu- 
minance signal Y separated by the separating cir- 
cuit 8 and the luminance signal from the input 
terminal 9Y are selected by a switch 10Y, while the 
chroma signal separated by the separating circuit 8 
and the chroma signal from the input terminal 9C 
are selected by a switch 10C. The signal selected 
by the switch 10Y is supplied to a luminance signal 
recording and processing circuit 11Y, and the sig- 
nal selected by the switch 10C is supplied to a 
chroma signal recording and processing circuit 
11C. 

Then, the signals thus processed by the re- 
cording and processing circuits 11 Y and 11C and 



the signal from the mixer 6 are mixed by a mixer 
12. This mixed signal is supplied to a magnetic 
head 13 and recorded on a magnetic tape 14. 
Reproduction is performed as follows. A signal 

5 recorded on the magnetic tape 14 is reproduced 
by the magnetic head 13. This reproduced signal is 
supplied to a luminance signal reproducing and 
processing circuit 15Y and a chroma signal re- 
producing and processing circuit 15C. A luminance 

10 signal Y and a chroma signal C, respectively pro- 
cessed thereby for reproduction, are supplied to 
output terminals 16Y and 16C, and are also sup- 
plied to a mixer 17. The mixed composite video 
signal therefrom is supplied to an output terminal 

75 18. 

The reproduced signal from the magnetic head 
13 is supplied to a 1.5 MHz band-pass filter 19M 
which derives the signal components modulated on 
the first carrier signal of 1.5 MHz. The signal thus 

20 derived from the band-pass filter 19M is supplied 
to a frequency demodulator 20M, in which it is 
frequency demodulated to provide the above-men- 
tioned signal (L + R)/2 or the main audio signal M. 
The demodulated signal is supplied to a noise 

25 cancelling decoder 21 M. 

Also, the reproduced signal from the magnetic 
head 13 is supplied to a 1.7 MHz band-pass filter 
19S which then derives the signal component mod- 
ulated on the second carrier signal of 1.7 MHz. The 

30 signal derived from the band-pass filter 19S is 
supplied to a frequency demodulator 20S, in which 
it is frequency demodulated to provide the above- 
mentioned signal (L - R)/2 or the sub audio signal 
5. The demodulated signal is supplied to a noise 

35 cancelling decoder 21 S. 

The signals from the decoders 21 M and 21 S 
are supplied to respective terminals of a matrix 
circuit 22, in which the above-mentioned signals (L 
+ R)/2 and (L - R)/2 are processed to provide left 

40 and right audio signals L and R which are then 
supplied to respective terminals for signals L and 
R. 

The left audio signal L from the matrix circuit 
22 and the main audio signal M from the decoder 

45 21 M are selected by a switch 23L and supplied to 
an output terminal 24L, and also the right audio 
signal R from the matrix circuit 22 and the sub 
audio signal S from the decoder 21 S are selected 
by a switch 23R and supplied to an output terminal 

so 24R. 

Therefore, in the circuit of Figure 1, the audio 
signals supplied to the input terminal 1L and 1R 
are converted to so-called sum and difference sig- 
nals in the case that they are stereophonic left and 
right audio signals L and R, where the sum signal 
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is transmitted by the first carrier signal, while the 
difference signal is transmitted by the second car- 
rier signal. On the other hand, when the main and 
sub audio signals M and S are supplied to the 
input terminals 1L and 1R, the main audio signal M 5 
is transmitted by the first carrier signal and the sub 
audio signal S is transmitted by the second carrier 
signal. 

That is, in the FM audio signal recording of an 
8-mm VTR, the second carrier signal is added to w 
the indispensable first carrier signal. For this rea- 
son, to maintain compatibility with apparatus having 
only the first carrier signal, the sum signal and the 
main audio signal are transmitted by the first car- 
rier signal while the difference signal and the sub- is 
signal are transmitted by the second carrier signal, 
as described above. 

Incidentally, in an 8-mm VTR, the frequency of 
the first carrier signal is 1 .5 MHz with a maximum 
frequency deviation of _+ 100 kHz, and the fre- 20 
quency of the second carrier signal is 1.7 MHz with 
a maximum frequency deviation of +_ 50 kHz. 
Regarding a recording current, the second carrier 
signal is set to -2 4 dB as compared with the 
first carrier signal. 25 

In the above-mentioned 8-mm VTR, even if a 
video tape on which an FM audio signal is re- 
corded in stereophonic mode is reproduced by a 
standard VTR exclusively used in the monaural 
mode, a reproduced signal can be obtained without 30 
trouble because the sum signal of the left and right 
audio signals is reproduced. 

However, if a monaurally recorded video tape 
is reproduced by a VTR which can reproduce the 
audio signal in the stereophonic mode, high level 35 
noises are generally generated from the frequency 
demodulator 20S, and if these noises are supplied 
to the matrix circuit 22, resultant left and right 
audio signals are mixed with the noises of high 
levels, so that normal reproduction is not possible. ao 

Therefore, usually, as for example shown in 
Figure 2, a filtered output from the 1.7 MHz band- 
pass filter 19S is supplied to a level detector 25, 
and this detected output is supplied to a compara- 
tor 26, wherein the presence of the second carrier 45 
signal is determined (a determined output is sup- 
plied to an output terminal 27) when the level of the 
filter output is above a predetermined value. 

However, this method is easily affected by 
changes in the level of the reproduced signal from 50 
the magnetic head 13, and an erroneous decision 
may easily occur. Also, a malfunction may result 
due to disturbing waves. For example, if a lower 
side-band of the luminance signal Y, which is FM- 
recorded, existed in the vicinity of 1.7 MHz with a 55 
high level, there is then the risk that the presence 
of the second carrier signal would be determined 
regardless of the absence of the second carrier 



signal. 

According to the present invention there is 
provided a video tape recorder for recording and/or 
reproducing a frequency-modulated audio signal by 
a pair of carrier signals comprising a first carrier 
signal and a second carrier signal, the video tape 
recorder comprising: 

demodulator means for demodulating said second 
carrier signal to provide a demodulated output; and 
detector means for comparing an amplitude of said 
demodulated output with a predetermined value 
and detecting the existence of said second carrier 
signal in response to said comparison. 

Thus an embodiment of the present invention 
may provide a video tape recorder for recording 
and/or reproducing a stereo frequency-modulated 
audio signal by a pair of carrier signals comprising 
an indispensable first carrier signal and an addi- 
tional second carrier signal, which comprises a 
circuit for demodulating the second carrier signal to 
provide a demodulated output, and a circuit for 
comparing an amplitude of the demodulated output 
with a predetermined value, wherein when the am- 
plitude of the demodulated output is below the 
predetermined value, it is determined that the sec- 
ond carrier signal exists. 

The invention will now be described by way of 
example with reference to the accompanying draw- 
ings, throughout which like parts are referred to by 
like references, and in which: 

Figures 1 (formed of Figures 1A and 1B) is a 
block diagram showing an example of a signal 
system of an 8-mm VTR to which the present 
invention is applied; 

Figure 2 is a schematic block diagram showing 
a previously proposed circuit arrangement; and 
Figure 3 is a schematic block diagram showing 
an embodiment of VTR according to the present 
invention. 

An embodiment of VTR according to the 
present invention will now be described with refer- 
ence to Figure 3. 

A demodulated output from the frequency de- 
modulator 20S is supplied to a band-pass filter 31 
of, for example 20KHz, and the filtered output of 
the band-pass filter 31 is supplied to a level detect- 
ing circuit 32. A level detected output from the 
level detecting circuit 32 is supplied to a compara- 
tor 33, and the compared output therefrom is sup- 
plied to an output terminal 34. 

More particularly, in the above-mentioned 8- 
mm VTR. when the frequency demodulation is 
performed normally, the output from the frequency 
demodulator 20S to demodulate the second carrier 
signal has the following features: 

(1) The frequency spectrum of the demodulated 
signal is limited within a demodulating frequency 
band (for example, lower than 20kHz); and 



3 



5 



EP 0 434 356 A2 



6 



(2) The output amplitude is limited below a fixed 
value as follows: 

(signal component) + (undesired components 

associated with the carrier signal) 

where the signal components are limited below 

a maximum frequency deviation in the recording 

system. 

The undesired components associated with the 
carrier signal are frequency components of twice 
the carrier frequency and so on and are below the 
fixed value which is determined depending on the 
circuits. 

Accordingly, when these conditions are not sat- 
isfied, it may be determined that the second carrier 
signal does not exist. 

Therefore, in the above-mentioned circuit, com- 
ponents within the modulating frequency band and 
the undesired components associated with the car- 
rier signal are removed by the band-pass filter 31 , 
and this filtered output is converted into a direct 
current voltage by a level detector 32. A level 
detected output is then compared with a reference 
voltage by the comparator 33 to determine that the 
second carrier signal exists when this voltage is 
below the reference voltage. The decided output 
can be supplied to the output terminal 34. 

Thus, with this circuit, the amplitude of a fre- 
quency demodulated signal is detected to deter- 
mine whether or not the second carrier signal ex- 
ists so that the decision of the second carrier signal 
can be prevented from being affected by the 
changes in level of reproduced signals from the 
magnetic head, and malfunction due to an erro- 
neous detection of disturbing waves can be sat- 
isfactorily prevented. 

Incidentally, in the above-mentioned circuit, de- 
pending upon the characteristic of the 1.7 MHz 
band-pass filter 19S and the characteristic of the 
frequency demodulator 20S, even if the band-pass 
filter 31 is simplified by a high-pass filter and a trap 
circuit or omitted, it is possible sufficiently to take a 
level difference due to the presence or absence of 
the second carrier signal of the output amplitude 
from the frequency demodulator 20S. 

As set out above, since the presence of the 
second carrier signal is determined by detecting 
the amplitude of the frequency demodulated signal, 
the decision of the second carrier signal can be 
prevented from being affected by the changes in 
level of the reproduced signal from the magnetic 
head, and malfunction due to the erroneous detec- 
tion of the disturbing waves can be prevented. 

Claims 

1. A video tape recorder for recording and/or 
reproducing a frequency-modulated audio sig- 
nal by a pair of carrier signals comprising a 



first carrier signal and a second carrier signal, 
the video tape recorder comprising: 
demodulator means (20S) for demodulating 
said second carrier signal to provide a de- 

5 modulated output; and 

detector means (31, 32, 33) for comparing an 
amplitude of said demodulated output with a 
predetermined value and detecting the exis- 
tence of said second carrier signal in response 

w to said comparison. 

2. A video tape recorder according to claim 1 
further comprising a first filter means (19) for 
passing the frequency signal around said sec- 

75 ond carrier signal prior to said demodulator 

means (20S). 

3. A video tape recorder according to claim 2 
wherein said detector means (31 , 32, 33) com- 

20 prises a second filter means (31) for removing 

a modulating frequency band and an undesired 
components of said second carrier signal, and 
a level detector means (33) for converting an 
output of said second filter means (31 ) into DC 

25 voltage. 

4. A video tape recorder according to claim 1 
wherein said first carrier signal is modulated 
by an (L + R) signal and said second carrier 

30 signal is modulated by an (L - R) signal in 

which L is the left signal and R is the right 
signal of a stereo audio signal. 



35 



40 



45 



50 



55 



EP 0 434 356 A2 




EP 0 434 356 A2 




6 



EP 0 434 356 A2 




